Processing of plant leaves and extract preparation
The plant was collected in city of Paudalho, interior of the State of Pernambuco, Brazil. The botanical identification was carried by Herbarium Geraldo Mariz of the Center of Biosciences of the Federal University of Pernambuco. Plant was deposited, under identification number 82.703. For two days, the humidity was removed for obtainment of dried leaves. These leaves were crushed in reverse black oster and the pulverized material (20 g ) was diluted in 200 mL of NaCl (0.15 M/10% (w/v). Therefore, using an orbital and alternative incubator shaker (Lab Companion™ IS-971) the material was kept under agitation (400 rpm) in constant temperature (28 曟 ) for 16 hours. After the stirring time, the material was filtered using paper filter and centrifuged (15 min, 10 000 伊 g). The obtained supernatant was collected and called saline extract from T. diversifolia leaves. After this, the extract was lyophilized, and 9.2 g of crude material was obtained.
Phytochemical bioprospecting 2.2.1. Determination of total phenolic compounds
The contents of total phenols were determined through method described by Li et al. [42] with few modifications. One mg/mL of diluted extract was dissolved in distilled water. A total of 100 µL of Folin solution (1:10 v/v) was added to 200 µL of this diluted extract.
After incubation, the extracts were protected from light for 3 min, and 0.08 mL of Na 2 CO 3 (7.5%) was added. Extracts were then incubated again and protected from light, at 21 曟 , for 120 min. After incubation time, the extracts were read in the spectrophotometer (765 nm). Distilled water was the blank on the calibration curve. A calibration curve of the graphical representation of the absorbance as a function of the concentration of gallic acid (0-500 µg/mL) was prepared and the linear equation (Y = 0.004 8x + 0.001 6, R 2 ² = 0.999 9). Phenols were indicated in gallic acid equivalent (mg GAE/g of extract). 
Investigation of total flavonoids
Where As is the sample absorbance and Ac is the control absorbance.
Total antioxidant activity
The total antioxidant activity of saline extract was measured as a function of ascorbic acid, according to Pietro et al. [45] . Saline extract (100 µL in 500 µg/mL) was mixed with ascorbic acid (1 mg/mL) and with 1 mL of phosphomolybdenum solution (600 mM sulfuric acid, 28 mM sodium phosphate and 4 mM ammonium molybdate). This ATT (%) = [(As -Ac)/(Aaa -Ac)]×伊 100.
Where Ac is the control absorbance, As is the sample absorbance and Aaa is the Ascorbic acid absorbance.
FRAP assay
The stock solution of the FRAP assay was prepared using acetate buffer (300 mM / 16 mL of CH 3 COOH and 3.1 g of CH 3 COONa) at 3.6 pH, 10 mM TPTZ (2,4,6-tripyridyl-triazine) solubilized in FeCl 3 solution (20 mM) and HCl (40 mM) as described by Benzie et al. [46] . 
Determination of minimum inhibitory concentration (MIC), minimum bactericidal concentration (MBC) and minimum fungicidal concentration (MFC)
The MIC of the leaf extract of T. diversifolia was determined by the microtiter test based on CLSI [47] criteria. In 96-well microtiter plates, the extract (12 mg/mL) was added (80 µL) into the fourth well from which a serial dilution in sterile Milli-Q water was 
Statistical analysis
Shapiro-Wilke test was applied to evaluate normal hypothesis. The statistical difference between two groups was analyzed by Wilcoxon test and among more than three groups by ANOVA. Significance level considered was 5%. GraphPad Prim 5.01 software was used in our statistical tests.
Results

Phytochemical analysis
The were between terpenes and phenolics, based on retention time, peak area and mass characteristics (Table 1) . Total phenol compounds and total flavonoids of saline extract from T. diversifolia leaves showed (22.185 ± 0.201) mg GAE/g and (3.220 ± 1.085) mg QE/g, respectively.
Antioxidant activities in vitro
Results of antioxidant capacity promoted by saline extract of T.
diversifolia leaves showed that the extract had an antioxidant capacity 
Antimicrobial assay
The saline extract of T. diversifolia did not show antibacterial activity parapsilosis and Candida glabrata, respectively.
Cell viability promoted by saline extract from T. diversifolia leaves
After the antimicrobial properties were evaluated, we performed a cytotoxicity test to investigate if saline extract from T. diversifolia leaves was able to kill mice splenocytes. For this test, cell cultures were treated with different concentrations of saline extract and results showed that this extract might be used with safety in concentrations equal to and lower than 25 µg/mL (Figure 2 ).
Moreover, we evaluated if saline extract also was able to promote cell activation and proliferation in these cells. Our results showed that saline extract promoted splenocytes proliferation in higher values especially at 24 hours of assay ( Figure 3 ). 
Discussion
T. diversifolia is commonly used in folk medicine in several continents [9] due to its phytomedicine and ethnopharmacological applicability in the treatment of various organic disturbances [49] . The extracts of T. diversifolia are used orally because of their analgesic capacity [50] , antimalarial [51] , antipyretic [52] and antidiabetic [53] , and are topical applied by their anti-inflammatory potential [52] and in the treatment of microbial infections in the genitals organs [49] .
Studies affirm that the species belonging to the Asteraceae family presents high concentrations of sesquiterpenes lactones [35, 54] and also shows that compounds such as sesquiterpenes lactones, caffeinederived acids, diterpenes and flavonoids are commonly found in the Obafemi et al. [65] and Olayinka et al. [66] , also demonstrated that ethanolic extracts, aqueous extracts, fractions and sesquiterpenic compound isolated from leaves, roots and stem, respectively, presented a potential antifungal activity against C. albicans.
Fluconazole is a potent antifungal agent in microbiology field for the treatment of candidiasis [67, 68] . When we compare the fungistatic results observed from saline extract with those of fluconazole, it is indicated that the extract from T. diversifolia leaves also possesses antifungal potentials against Candida species.
Different plant extracts are indicated by traditional medicine for the treatment of viral [69] [70] [71] , bacterial and fungal infections [72] [73] [74] [75] . However, the misconception that natural products, besides not being toxic, also not possess side effects, induces the population to indiscriminate and inappropriate use, which in turn results in serious health problems, such as poisoning [76] . Many treatments, promoted by natural compounds, may be immunosuppressive or cause serious side effects [77, 78] . Here we also investigated if saline extract, prepared using an usual physiological concentration (NaCl 0.15M), is dangerous to normal cells because many communities used T. diversifolia tea for some diseases [49, 53] .
Our results showed that in appropriate dose, saline extract from T.
diversifolia leaves is able to activate mice splenocytes and induce higher cell proliferation in these cells at 24 hours of assay, indicating a possible immunostimulant effect. Similar to our findings, other studies show that extracts from T. diversifolia leaves were able to promote the differentiation of mesenchymal stem cells [79] and did not promote cytotoxicity against human peripheral blood mononuclear cells and mouse macrophages [80] .
In conclusion, saline extract from T. diversifolia leaves presented higher amounts of terpenoids and phenolics compounds, being suggestive of the presence of sesquisterpenes lactones. This extract showed antioxidant capacity, reduction of the ferric ion and antifungal properties against Candida species. Moreover, the extract promoted cell proliferation in mice splenocytes. These results indicate that, in future, saline extract from Tithonia diversifolia leaves can be investigated as a prototype candidate for antifungal agent and/or adjuvant of the antimicrobial conventional therapies.
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